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Background and Aim: Handwriting is defined as a visible trace of spoken language. This is an essential skill for
success in school and university performance, most jobs, and individual and social activities. Dysgraphia is defined
as difficulty in school student’s writing expression wWhile he or she is expected to have proper performance with
regard to age, intelligence, and educational state. The objective of the present study was to review the aspects and
factors affecting dysgraphia and to introduce appropriate means for assessment and treatment to therapists and
educational specialists.

Methods and Materials: The databases of Google scholar, Scopus, Pub med, Science direct, MAGIRAN, and
SID were searched using the keywords Handwriting, Poor Writer, Dysgraphia, RCT, Evaluation, and Intervention
for the period between 1992-2014. A total of 99 related papers and three text books were found at first. Based on a
purposeful selection method, 51 articles were selected, which besides the three books, make up the study
references.

Results: Many standard assessment instruments are available; however, there is no standardized Persian
instrument to assess student's handwriting. Treatment is done in several ways, yet task-oriented interventional
studies are limited.

Conclusion: Assessments with appropriate instruments and using combination of different approaches for clinical
trial interventional studies are recommended to therapists and professionals in education.

Key words: Handwriting, Developmental dysgraphia, Assessment, Intervention, Interventional studies

Cite this article as: Naser Havaei, Akram Azad, Mandana Rezaei, Afsoon Hasani Mehraban, Mehdi Alizadeh. An
Overview of Developmental Dysgraphia. J Rehab Med. 2016; 5(1): 224-234.

* Corresponding Author: Naser Havaei, PhD Student, Department of Occupational Therapy, School of
Rehabilitation Sciences, Iran University of Medical Sciences, Tehran, Iran
E-mail address: Naser_havaei@yahoo.com

J Rehab Med. 2016; 5(1): 224-234




YYo

.................. Saby g Gy JIEA1 p @ols S)g)e

Sy o g Cuwd SIS 0 2ol (559 90
Ya)l}:l.c« S ‘folg)e(o > C)5"“é‘ ““L;Lé) blsle &~ )l)‘i F)fl ‘\ﬁL;‘P )wb
Ql)il ‘Ql)-ée" ‘[)l)il Uib)) rw}l.c oKy ‘u’“‘""‘"?’ 0aSishy (uJLo)b)lf 05; J)Zfb de )
Al st ol (S, pole oSl oty aaSils o slay3ylS 09,8 ookl
Ol oy iy (Sbss pole olSuly ¢ iseilys ouSuiild ¢ )59 348 09,5 ¢ boliw! ¥

Al el ol (S psle oSS ( isels sl «iley3, S og) ¢luiils T

# VYALIVITY dlio Lo ydy VWAE/Y/T dllio cidly s %

Slualg donio

Sr9rd 9 Y (elainl g (938 laclld o Jelin juin @Rl 5 dwjte )3 Culge sl o (ol (LIS (b5 51 (61> w5 (895 b (i
(Bisel Candy g Ghgh e 4 drgi b dg)00 anl el il ) aSle )3 290 Ly g Gl > JMBI plgie 4 LS b by JS! cul
Owaazie g o Sleyd 4 oy 5 byl sl cuslie s Saly (Byme 5 (dg BT oy Jelgs g ol gy addllas cpl Sl Ban il a3l (e 3)Sles
Al b0l

gy g olge

Poor Handwriting (claejly 5l oslizwl b jolste cpl 4 .conl 013)5 sl (e3Mo YoAF 5 YAAY claJlo 5l bgyo wlio 4 dlie opl (g sy
wsdy oy IMB] (mgcws )b cbaosly o INtErvention , Evaluation Randomized Clinical Trial Dysgraphia Mriter
sl e Cladss wlilie « o)l

g Conl &bl g0 aol> seina K SID s MAGIRAN (Google Scholar Scopus Science Direct Pub Med sleMb! (lacsil 5
ol @l iolS aw HUS 53 a8 canlonsd F Clsul dlie BY wieddn (L3S gy Su slue g+ 00,8 Ol ggbge b sy cal e A (sl salsyo 5
Dy s Dy (B

basly

ol 3 5ed ezl fisal il g 3Shas iyl sl o 51 st & u)lé 3l g asle g3l Lblise wptd 3 eaxte 3kl (bl sl
Wl go dgdome Cudlad 5 )5 e CMIAe ogad 4 (glaldlie Glidod dlasi Lol g o plosl daxie (sla yog) 4 (yloyd LBl g0l Dg2ge

& 5 A

25 o bl hsel dba maasiie 5 (o Siley 4 Gl 2lojl)S Slalllae LB )3 cilisie (sled Sy, 51 Sl 5 o)) (sl i (sl Sl ealil
S5 u31g

s e Olidos alslie ¢ ol sy iy S ¢ amgicans

o 0,y3,15 09,5 g ki ol LLA dlold yae yhino ¢yl 3T ¢ Slg> mol 3 grno Oukiwad g
naser_havaei@yahoo.com :Swig wS3f v 48T

g aaeh (Sib)y eole iy ¢iixayilgl eolc asaiiily



mailto:Naser_havaei@yahoo.com

.............. o)Beo g (,Slgs
- 1 =

IRVY) 9 400io

olgie 4 by o 5 Slgl oSl ol it uln P agd o iy U 0L 5l )l pa Gl 4 oy
Hdy 5 oolw jals BMS 5 ol g pume Blgs s AT el oad Bixe (il 5l edlil g (650 lp sygpe Olae
(S e ile (Jame elgs g Slg) (8 o ((BUD (S (Ul Jed Sl (S9p> Selse 4 g 039 o e (5>
b glejor 5 0bj 653k Sl s o ol S vz (D)l el Sl (and (lsis 4 rdg Plewl anly slol 5 (a8
Ol b Byl )8 g ol Jasl S8l g Glulusl glo 53 5905 9 G251 b s, Sbes (S)lee R85 2980 4385 113 (yuls>
S5 alde (dg Slee JolSS 9wy (sl Mol (BUS eud 135 wlp Sy (5 Seilegl anlp S lee ol M
5 sl Sl U5 aloye 93 Jold (ndsi 580k anld Mlslipe s (Vb ploj 4 lss g el ol Jie sazmy oo
Bl oo B9 4 2l p)leg g po WS B gy (e Lol Ky e b 395 e 3 ) By (g (1395 le) el Ao
Mhode S 5 ooy 438> olo sare & by 3Slos Nlatdl o 3lisl sy Llsl o (oloinly 0)93 (bL )3 @opw 2y
Sl lyss Iaoxe cpgwr Jlo 53 loco (Bl ol Cundy oy pod> Jlo 3 Ll 038 5o cond o ol Jgl Jlo 3 (yidy codS
~Ordle 5 gmels aiile cilie Jilug €51 5 (GI9SS iy 08 ke 090l Mgl o (pilejl 5 Slogil il 5Slas 5 00
@35 oozl (oSl 5 duydo) odjgal slacadled > el 5 Cudigo (sl ol I3l plien ugicuns b (dg ol sl
Gl b o il 0y )3 Gligel il Gloj 3l ao ) Be Ly Mgy e jlad 4y 99,8 Glblg)l g el 5 Jelis
S g ol dasly BN o g e Sl 08 JolS L ol (g £k gl (SO T gl e il 0l
D013 )5 &l i L andg hm el Jpasme Sy B 093 00 (o 209 sl oy 0358 sl B S

Ol L Sund gl o iy olgsdy (12355 )3 sl 5 hind 3 )Ses (lsie a LlSnd b (52055 5 hnd g S
ol 3)Slos (ool Cumdy g Sagh e 4 drgi b 2900 el el il Sl aSle 53 390 i (5)lidg oo > SIS
4 sady by B TVed o calimpnds (4198) bS] 5 (4g)) 505 59 99 & (libcds Jlai 1 L8 Ss [Yasl asls
Sl g anld Sl 50 9 2)l5 (idg > (Side 08 L8] g9 ) a3 90 Ly (bl O)lae (b M) ) JSde lgie
bolon b 5 (aled & oy MBT cusl gy JB (oBi90l 5 (S dlal )3 50y (idg BT 9300 Jime (g9 9,Skos
@ fCanl 0ad )55 b glow jl omwy cib 13 L31,Sand 59 1V M Vs o bles vy ool (opilgs VST ale [0 YMS
5 e g Jbhmdr g pall NS ¢ pudyl phlen b (ud) (Simlan SYMBT (650l IMBIL 538" > Jlo lgis
L1 Ssd M 0558 sy (Sl 5 STl oS58l 095 a3 1) s M) ), Sem 9 GUbbRY [ ) woes ol
lod Sledbl (Silay > JSie cle 4y iy JHST:(S5elgd (Sl Kuws =V sl 0l gy i b3 28 4 09)5 Sl
0k Sy g 039 (Mol Gl > JSdie s ordaw (SLEIRus =V 2980 dbml (idg ol a4 (392 (S 5 (025 (P2)
IS5 oyl ol 4 3 38 & sl (L 55 93 ) (S 5 iS5 LS <Y 2l 22 (B 350 B ) (o)l (slagS
3 S oh)en o VIAChOS [Ys)ls 54 g opsgs 13 (o pl,5 ISt S Sitilows (gL, Fus —F .l axlge JSiio b gy
a ) oide IMS] o,Kan o Marting M wsls ws GLELL G oasilojles 5 50l olidl (3,5 Lomm 53 olizdl 4 1, s
Slzo Llg o0 38 pgd £95 2 9 29 o0 (b > B & ot (5> MU Jgl 99 2 00,8 (Mol (S > 9 (S0 9 9
Do)ls JSio (s2g8 (sl 3l 3,90 S )3 Lol S s

b o568 5l o> AA B Ae g ol ol S5 0o yd Yo Ve ohinl oygd Wl oljgel il j3 (sad) cdg IS ggud lime
o csiby UM Il Sl Wy > JMS] ol I s dslge S b ylae ol o 53 (s g (6,80b Y]
Sl Qg (S8 CadeS g i S )lho 59y Caled 50 g 4l Slgld 8 ligel il el g (3,8 (bjsal 3 Shes

!'. International Classification of Functioning, Disability and Health

1990 )lg3 « Jol o)ladb . @iy 0)93 % (A1 b (iag)y — ole aslilng



.................. Saby g Gy JIEA1 p @ols S)g)e
- 1 =

5 b)) calisce (cla by, Byme b (oddy by JMS] Caliso el gels gy adlllas oyl 5l Ban D) csliS anlgs (6l
vy g3l

Handwriting slaoly jl sslizwl L jolate ol &y -3 sliwl (3Meo YVF 5VRAY Lo jl bgype alio 4y alin ol cpss (sl
(b)) ey b IS wmgcwd )b slaojly ¢ INtervention 4 Evaluation KRCT Dysgraphia Poor Writer
s MAGIRAN .Google Scholar Scopus Science DirectPub Med sleMbl slacsSl 5 (clablie clibss sl
ST loys cMsIse 5 ol e smgicass b s pe Ve (s don Jols 35)5 (slaylinn 8,5 &g oy goreins S SID
e Ve (JolS gt (g Vo luiST (g ST oy g Dbyl b lasye Ve Jold 93 lajline 92 (5835 by
255 Sblai b Sl 5 413l (S g g5 g Gime SVlio @l)] 5 (6)gla )5 (i g Eod9e b baiye Sl et VLo 5 o)
ol 31055 29300 Ablgas 535 4 Byuo g Cawl 00,55 7 kas |

badl

sl lie BY sy s NAd o135 Wdgs Ladye iy MBS Slegudge jl i b gasge o b Ll (slgiome 5l asys slian )
WS Ot 3855 Cpl il (LS dw LS o &S W0 )S

o155 lssel pisly iyl S s g by Mt (ogad (D dwyde p (e (SloydylS 4 Glels )l 5l aoyd Ad B A Slallae
6.)95 L. O] W uﬁ).’.n .))_é L;-\J) » u}'.wy JM&] )ul.s 9 U‘”‘“”?” .))S.Lo.c 9 .3.».:1)5 =Y )iiLo).) d.D.JQQ uo9aa.'> u:l 0 Ll 0l
el g 3o 5 4ol Jold mole (o)l bl oo Coglite 505 3,8 &) Capmd 38 0 ) (g JSue | oad (2l o3, 5o &
sl 485518 oy 3y90 @lye SIS g bl (3 w0yajg) (SN ool (oS (playy bl woo)b gy
3Ses byl sl ol oais odlitul SleMbl (gyglaes sy (Kb — iwly w slasl plo g plre « 3¢5 (g b anlas
by @by i)l 5 ) 3Sdas L)l (ol Lo )3 gy 53 395 samliie 1358 x5 2 3)lge 4 (Sl S8
Dlopsg > Sles b

Sodd b oS el oy Hlww B9y SO by Aol g o pamdS Jguaxe g ]y Uiou 9d d o g Clasl pyle colo 5o
55 S loygSlh anl gd o giie aiby Glan b Jpame 4 (S g (Bld (53 cladilee Bk )l g T alsd b ol
5 3uld 4 deg Gloyd 5 (o) gy 50 calpl s Jleb (2355 Glej 53 ke 5] Aliee il Slaind i XS o ] ek B
sl ()95 Jpae

Children’s Ju3 jl smd oo 51,3 obs)) 3590 Iy Jguame b (g 3,Slas a5 ab cdly caliseo (gla)bs 4 (odmio 3ylukinl (clayge5]
The Minnesota Handwriting Test .Denver Handwriting Analysis Handwriting Evaluation Scale
Hebrew Chinese Handwriting Analysis System Print Tool (Evaluation Tool of Children’s Handwriting
Sluogas pawpe slaygejl ol 5l pliSym 101 Flyges o )lsl Spanish Handwriting Worksheet, Handwriting Scale
)8 ealatwl 3yge g e g 5 (obled b5yl (gl g calidee dw slrody (gly eizmen WS o S ]) de slaals Calise
Penmanship Objective Evaluation T0OI «Jls ;Jlyic & Jiows clo obs)l (598 powse slaggesl p ooMe anll .uslass 5
Sy S UG laygesl 5l g5 s Mas g 039 Sty g b 4 dtanly 3,80ee K sy Vlad 3 5113 oalil 3,90 lalllas )3 3
3 laad )3 51,8 solatl 350 (3L § (S0 (IS w) e J.»)])B byl sl gdasie Lghaoy:)‘] Dg0s 0dldiwl Calisee zolgs
S Ol 9 ey bl sl Purdue Pegboard 4 Bruininks-Oserestsky Test of Motor Proficiency :ysejl Jus

g aaeh (Sib)y eole iy ¢iixayilgl eolc asaiiily



.............. ohlEas § Slga

- =
wawd HlSSl (o3 Shes g b))l okaie 4 Static and Dynamic Two-point discrimination :ysejl ¢ 5Bgs sl g cows
<), Visual Motor Integration 4 Beery Buktenica Developmental Test of Visual Motor Coordination ;!
Visual Skills 4 Test of Visual Perceptual Skills- Revised g0l Sy b (So)b 9 Snban b))
Rey-Osterrieth 5051 Kinesthesia b;,l !, Kinesthetic Sensitivity (jsejl ¢ ol STl ), sl Appraisal
Questionnaire for Assessing Student’s el (ol dadls 4 olas — Lk obj) !, Complex Figure
~asby obs)l slp The Trail Making sejl 5 asbejle Ul b)) ekaie 4 Organizational Abilities — Parents
39S 5> lie dus Dy Bl Gygo b (cunndSS) (layuiS )3 Ylie ST odliil 3yg0 Ylae I [TV INATA L1y o5

[¥a XA & 5 [¥Y Y 00 5 XD XF]

G b5 4 lie 4 Fpe by & dlio 4w s ol g ol
Do o dBby i ldllas bt & (gad) ide M) gl Slep Ml L byl 4o

g 3,8kas o9 lp (Wu]9) (S alin Sl g (Jpame) o)lidg Sliyped Gloy S alslas ;) Case SMith adllas o
9 PEterson qpisen Nleuily (Ko i by e pw bl cuily jh e Bl oUles g9y dblie aly lis zuls 05 edliz!
5 Slagn (e 3,Sag) aw 105 Gimgly )3 il WileS (515 1) 068l 5o Aslas o)y e s 5 Nelson
23,8 o3l Ll 236wy sl Minnesota Handwriting Test ;ygejl 5l ¢ 03905 oslitnl aculles yuin )5 (6p55b— 35400
@ 35 Py Semdilame glygSh 4 iy Sl g Jpame 4 bije ML 0dle & g (] 3 il adllas Coanl
bl sguy sy 5o oblgs g0l Lo 1) d,Sog) ol cute wb ol .axily

)8 oy Dyge 1y 365 )3 yiie 3900 » FiNe Motor Activity o Drill Activity alie g4 ¢ I o, Kea 4 Crouch
S35 VFF o aldlie (gl dladls obsb g ol olenly Mol ond 5, Slas (o350 4 e clled 95 93 ;o 3l L5 guls .60l

s an g dbbls 5 ol i KOG byl .cuil o 0 gyine 5l (oS5 by db s gl b eolaiwl b ML

.45.39{ b.))f =3 ‘) w}:w.}

Y3 09 Aldlie cpl ol ond edlil olanl Jgl 5368 awgicand j ddlie (lp SotuiS Sloped TS pMel g
5 bl (Sloyd g5 b pow 09)5 ) 3)S L ) (g Dliypel po3 09)5 9 SituisS iz yo3 Jgl 09,5 b ploxil 095
5,80 Doy 30 (680 SitiisS Sl yed Db LS ol wab objyl GBS eS ) lie 2 (i 9 amwgicwd Glopd 3l g i
Sen o Harris &8 ol Jbs ps cpl Plosls (5,155 1) oligel jily yiigs 5, Khas 13 (g pmaitie (3900 Omolzo atdl 0,05 yidgs
Soder jl wglate St Ol pos 0yl Gladss guls o)l Bl wwgcawd g9y gy bre jeb d SatiS Gl pes 12,5 Ly
368 elp (S S g ol STyl g gmels EMS e 5l oL en 5 POON [Means asiin g 3,8des p ol 156 g 039
g g Sy 5D S 09,5 4 Cand Ldges iy Aldlie a5 29,5 Ll gl ply 155405 oolil cyibe Mo b s Al V
a5 395 ol Ll s JIye8 s gyl dime gl 5 S e ()0 )l g (2bled Lol snls L5 393 51 I me cglis oLy STl
S 3069y 5l oLen 9 TSe M hails Sge cidgs 3,5dee dgutg 13 1) Wb o 40Ty 5l sowd &S Sy g ol Sy sl &
Sosd b gpaiSod 50,5 oS JSS ¥ 3 1) 295 alslie Ll 53,8 exlil (i St b S3eS VY 3, Sdos yp gl ol
oAb Py «Sudd oy (e gdiSd B 0,80 (S5 al8l LUled ol L gl Ll pbul ol SGad ol g aiSGd g (ol
AU Gy el 9y 2l bwg 2lad Sl ()b |l e g O)lee 3 ol Sedd Coenl o nlis dins ol
aulS lawg by oy ) Therapeutic Practice 5 oSy — s adlie n aldlie g9 g5 jl o)Kea 9 Denton [N s )l
adlie Ndg0) duvlio ma L) VY U8 e MBI 183657 g 3 Slas 3ty 53 (o 5idiSyd g dlabls I b ¢ oS dlas ¥y
2l busgie (6390 Cpuder 3,Sles 13 L3905 by, 1) Therapeutic Practice a5 ag,5 a5 &l )L ¥ aén po g dtin O ke &
Sl i 45 Wdg05 oy bie gy adl ials Ll yide 3, Sles Lol atily (odgp Sy e lip] 2 05 09,5 4l
S5 a5l l 5l o) Kan ¢ Ste Marie [Mus o Jud Sinlon 5 Jlojen job 4 1) jro cilisee (clgond (Jopaxe) (¢ lbe

1990 )lg3 « Jol o)ladb . @iy 0)93 % (A1 b (iag)y — ole aslilng



.................. Saby g Gy JIEA1 p @ols S)g)e
- 1 =

L 08568 cunsy (o390 » |, Random and Blocked Practice (31wl g9 93 g 03905 o3liiwl 555 oyl ;5 aldlie (ol
Slen b sy hisel g opyed) CO Taught Handwriting sg, Case smith [Macuily jiso gl 5 sbe sy Ko
Uiy ol 9355 SIS 5 035 15 odial 3,50 Yl 5 Lawsio ecudly 3,Shas b gl o35 figal sl 3 alshie (sl | fwbes 5 50,3
) o 35 (0% 5 52705 B 53l Jao) SIS sl 53 3] ol Sam 5 ZWICKE ™)l 5358 5 Skas 53 (ljms
2 8365 Lol oly ylis (6950 (Uled o (Ao o o L) plnl Jgl alete jo Lol Kuwd b 18355 (53503 odldiwl (ol g Bos
Ol 139y 03903 il > ows L aldlie a5 S80S 4 Cannd (g (635000 B39y 03903 iy BLS aldlis ST ] pod alade
I ime 3 09,5 )3 ries 3,Sles ,d (o390 (TaSK Oriented) ssls b S s cwo aldlie awglio b adlae 5 )5 sl
Vinter Mewl Sgo cybe S d900 50 (dadls | odg ol oledly) w5 lo s Berninger adlhs ololy s
9 2 1) 80 e (S ol Cloye @l Gb dge ol (S ol 5 () ol OB Sl lagh
13505 ol gl g1 423lIS 3 (s2dgi gy 59y 5 Sliyed g b9 S 59y i Sliajed ()bl g cudly (rdg 5 )Shes
Colled sniasilis diwme cpl sl dalgs yloyd Wy 40 (yine sl g3 SO 8,8 Ja 0 sl & by calite slinl 4 da g
S 3 et 33550 o sl psle )3 8 (ilgn 553 )5 b (b J A3k s (b 3,Shas 3 Sho i iz 5 s
o3l Ll ,Ssd 3¢5 Y 53 s gicamd dgu0 sl olgis Sond 5l o) g Danna [l s 5l Ko clisl 5 (od9u0 59y 25>
Cato U 5 cubly Cuto p3U e oy 5 i (59 (olpid CSHu8 ol i ol 5 dwelosl Jobo 4 atan ¥ e a4y MBI L1508

a3 o s |y obles 50 ol Soud cuenl 81 5l og aldlie oS loj Judo 4 LLE Aliue (pl g 4LBliSS SUlgs g9y B0 b
[VA]

I8 oo D90 ) g ESLe (g 0)lp> ©MBlue iSu il cadllas V) g b Sl adllae Sy 3 oy Sen 5 HOY
05,5 ¥ ;3 0ad plol Mo (150903 odlisiwl (addllas ¥) Bolal pe g (addllas ) dolay glalslio Slallas jl 05 wyp o gl .00l
Slayed 5 5lidsh Slayad g e Sluped (B sag S Cllsd cud g 5 b (ped 5 REIAXALON 35, 005 e
2 oley (92 Sga ly nlpls Hdgs Fge dude Vol a8 Oy pei g (5)lg e Sl pei sl LS S (GBS b g ()00
(o e A e 48 9 LS5 &S Cuwl (S 650k (6995 ;0L Al () 29 odlatul 6yl Sl yeS ) tanl (g S
Dyl S o Y8 i AT elinl (goy &5 SMBIe I cyag Sl dgd e IS e 365 9y gl o 48T M ae plply e

Tyl (gm0 53 55V (ot il g 43S o Jlabd lajen ysb @ 1) jae Cilin (slogond (5)lubg Ol yo3

&

o)
3,5kl g zols 905l dilamlio aimd o Jl)3 obj,l 3yge 1y yiiigs 3,Sdas a8 M il Calisee (sla b 4 (oA 3,k L;lmoyaj
o 330 g 550 4y 55 Al i Sy 55 08 izl el il i 38kt i) sl o ) g o5 (g
lopysesl g o odlitiol (ids bl slp & alaoigeil oM ulply Ats SIS oo (b p GBS 5 (S (S >
LM o casly b ey 4 o 5 Sl 55185 096 5 05 59 5,5 (o0 )13 oalital 3,90 (288 Al b)) sl oo

Al pmgicasd S 3 Jelse 51T a4 YL
e g (S il b (J31) (038 duste Lolge Ml oad qanaiil (djgl g (ible (gady Jolse oo L8 Sns e
35 9 398 Pl 053 Cygo 4 (Se | an &5 il (5)lee b dgdee P JHBT jop 4 oxie (S ST L (2)15)
D9 3 yoie dloa JiELu g 2ol )5 (13,8 (P Jro (S sladiz plo g9y Blgn U and oo polaidl clld 4]y (o5 (BUb e b
dgde by SN 4 poxie o5 (93)lge Sl (o 9o S5 Sl 2y 9 S ST b S)lae e ASle wa (udg Bl
@303l cpl )l Sl e 59y i S (58,5 090 S oo (b Bpo (k) (B (55 313 el g Bl hnd (sles]
bglas (asilojls g o ¢ 2l > JSio & poxie Slae (58,5 Lale (o815l 5503 0l (38)5 0556 (59, g 3 5 o8 Sl
b g (Sle ain 0 3l o550 5l eloel Cuond CGpo o & Jled dladls (o cleMbl islaSS o Ll SKusd 8365 25 0
g bl St Phls 6 g 3Shes (g, tpmilogil p U b Cand S S)lae > s )b ) Aus g, IS

g aaeh (Sib)y eole iy ¢iixayilgl eolc asaiiily



.............. o)Beo g (,Slgs
- 1 =

5 Aﬁ"‘w Gl (S ¥ B Y ot 50 Ygans jho slooySag (B ciip My 51 (ds oo pu g9 it Cand (S &)l

1 olsie Gimghy o IPliss (idg g il IMBT 4y Mire S dalge St b (i (s 4tz 0 & @313l (S
e plejlo )l (gl gme ol (ole 398 4 i a2l 3)Sdes Sl (Jja e 4 (plejle (LUl 5 Ld1Sd (1368
b o8558 1MW ol caslio (sdis o} 5 i S 0 |y il Jlae! lsty b S o <SS 38 4y 4 S8 _abilojles bl
bad €8 5 e M wlge JSo b g slp jl 250 408 g ap O plsl 3 @bl o> (Sinlen > St
5 i Simlan (59) (5o alier (Sialon 53 o «liiow s Gk Tyl Sl By IS g ojlil 0o 4 (g 3,Shas o)
3,8l )3 5 Cawd (S > Oylpe (g0le 53 )3 DY 30 o blgd 039 40 (pdigh D Cauns 3,Sdes 4 oo Alzus oyl 9 3 36 Cawd
S Sl bl o Mol Gl plon b (35 CurS oaS i (Sl S)lee LS
GO b «ud (S O)loe 5 (B8 il G g g giatanl (55 ) (g Ce iy GouiS ngbe S >~
maaly Mm99 St b bty dliblo )3 LS g9 51 50k JMBIL (568 Fladly o (oole 85687 1o (y2dg s pu
Ol 5008 ity b 9 Y S o iyl sl (gy908 5 25V (b lpl g (B3 (it dli S i)
e 2yl 3 g 3 )Slas (s 5 (@I g 5> St Mh)ls 5 (dg 5 Slas 59y @ 4 gl JHBT g 039, (23
MMazn S0 336 Jolgs ) 55 (SlBsh plail Jolae 9 cMas (Sinlon 5 &8 )8 sy g0 pll 239 Jos o 0 &S
aby 5 b )3 (as o 5 2lsid i (Pl DY ad s Sl &S ool el (5800 Jele i (e Sl 3 08k £98
a2 Pl g o Candg | (2T s g es o ) JSitio Mt (i 05 51 (B ©lae (g 3,8Mas 5 Gl (Sas wlazil
omal o > e (2T s 0505 Gl Gheg S ) Ml dhie 4 el Jlael JLib pliee 5 g G g CuS ShalS
IMs) 31y 7 Wl LLs,l s ot JMs) b St S1pal g ol STol o)ls aie 18l dlae (48,5 0956 g g p eSSl
U153) rgicasd 3 Cinds 4y dlimo ol 5] 86 casliol LIS o sinydol s clplis 3950 o) ko ww M | S
el sl cgiaaln g (Bcui ) JSte W &g 038 by (oI ploial) &y slize iS58 5 B bl e ey
Ls-wrww Je @ 0 (5 S ) 3 i 3 Shes g) dlae 383 9 gy )0 Tl e g0 (Saal 4 (oS
b g pllo a8l 5o (610w oS ol s addllas S ol ks )by W30 ide g9y Jdo pliS &S Cunl odis asuine ST 5 29 0
o a5l dags (91 4 Gl BUS 5 (550 (I o odzmg Sl b S b Ty colis Soren b iy S
s ol & ol ) Bl o (b ) 50 831 ele Sl (S 1T dg oo 0 Sl 4 (e 2 g g IS Cal ke
23 93009 O 3l bl S g0 55568 T LB (2305 b g (loj s900 42 9 ) (ki B d2 g8 (S S0k gl Jolie )3 &S 20 o)L
TS o il aags g9y S355 (ras = gy Cumdy 9 5l dlioo Sl 3y90 Silogil (33l o2 9 S5 b o8 (355 Jes
S s ply 2yl b dwyre 3 Sles gy (Sipy g cloin] (oolabl cunsy [Tajls W6 LUl (69 1 canliol counsg
@ azn ) BB B B Y Lojlhe cpl )30l JSike s Oyl )3 S o (S5 e degs > &S Sligel il o) FF jiagh
Slp B By ool olad] cle 4 o5 5 (gylisg JSKie s i claodlgls g8 [ a0 o ooy olaid! i bgel
P S93 3 i g &1 ol STl 0 L elea) 5 ool Singd candy (Al ) Ml 355 4 gl
B8 05 whyt 9 Sloy s (S 4 S (GVsb (g )l Sl b g g QIS 9y RBs pley e [Tl 56
sy b Sy )3 yide by et TPl ls 5 KELS  olie dy las [Lib e 5 (side CdsS (g9 dlins ) dolil o

o3> olaid] e sl S ol g cavlio e il PV aeaddy (o)big cllsd )3 ey (g0 i «keoliS
)] Wyﬁwyd&.) ‘LS’S) 9)4]40&9;503@‘ dy90 )I)J‘ J)f “‘?MW?’ A.A_C).wjumfu)w‘ ).3 .39.w
I W UB)M ))) C)‘“’ LY) LBI)SM»).) b K.)}f ddwwy Cuwd ul.uow _\Mu.@ u»w\)y u.c).w <9y 2 )IJS ))‘ J\oly )l (4\.‘0_95
9 Boy> b g S5 39 bl S0 b3S S tnsls g QIS bolad (392 bl «Se S g S)i Bgp (35 byl

1990 )lg3 « Jol o)ladb . @iy 0)93 % (A1 b (iag)y — ole aslilng



.................. Saby g Gy JIEA1 p @ols S)g)e
- 1 =

IELS domis )3 Cipns mblajls 2l bl g bglas 5 blé oslizal plasl lalS «lelS 5 gy olaial ojll 4 JSi wlals
5t oy 5 S 59y T 05 8 oloj 3 Alex 5l ol (g e g bl o (sse CBlie & el SIS 5 g IS
&y S35 0l aalgs el L2 ) (6535l 0405 it (Slgime 3939 b g S8 (sladiigr 39 Lledlb > 4 plee 3yls 13U ades
JSio 55 gl jales 10 bades 5 0098 danlge JSuie b (WwMS™ 10 (g)bp cudlaol o S35 08 saled Gyo |y (o0b5 lo; @IS (4l
@ Mo sl g (6y93 iy anlgs Ko 35 p0l)S g iyl Jre b oy slaan]d ple Sk D SagS sl salgs
o358 ol M)l USe elainl g Slay 0,Skas 53 (8558 ol (Bl 51 M aell dalis (i ©lee 05 iy 4 iy
Ol 5 A3lise plee 5l o5 0508 (38)5 9 b MSan L 39 aunlio I 30 & W)l (idgs Sles 4 Cund (25l 2S5 (pelus]
S5 503 el 59y rdg > Ko LTslonl o e ) Cuibge g S )lke pas g (o)lidy slaclled pll | Gl 4 i
onl 9 M azals 56 368" ol o318, 5 5,55 065 5l jgad (iS58 TN s 4y slatel (g9 (j2dg > JSite Yo g 305 ]
2 oty MBI o856 1P atzm gp09) JSe b 55 0y09) (S5 50 298 (Vlad & s o sily )3 (idgi yr 09dle (068

Pl 8l Ll (oM g g At 9) S b 55 o3l RIS
25 558 odlil 390 o L 9> 2 b ol 4 Kl e oS sl S g (Sloyd 3,509, 93 Jeld (395l (sl (Sloyd SN
0)by3 odlatwl 5y50 (Sloyd MSNae (gla Jho 0l o (SU; CatS 5 (olaS395 dauds 5 duyde ;3 SgS S i aldlie 5l Sles CBan
3oy A Mlal o sloinb gy o (SilSoses ¢ 8 2 (e csdjgol amasmsady sl )Sagy Jolds (b MBI L (58
YU oadol d)lge 51 (oS 35 Gygo ds SMBIe &S Canl i ol sl (8 o s £55 51 LIS 5 G yol (gl yguiS™ jo o 31| (sl ylo s
Sy i (S glogll g gy oly 1o 381 bl & (b 035 9 Sejelayg sl ool g2 mas— sy 3,509, [Tsly
D5 o by 3)Skes 5 b S 55y Sl Son Sl 5 Sisly s Sl (Pl lagely ((Has o5 > JHST )0
Ol D) Coenl Wl JStie (g > (SMae (was g (e Sl OMSEe e 4 a5 SISl ol 5 55k lacdle
Cuto 30 by 3 )Sles 59y sk ol 3l g oad Cawd 3)Sdae dg0 g Sl o Jolie U (Sae (g Jai 4 e e ld
il 5 Cashl 5 Sedd OlST oyl Jl 0 e g Canl osmy S Solee S RBs sl 3,509y 0 il sl
les odlitol (5> (550k slasy8 3l g Sajeel 0 Sl Siloy Sy bl Sk S e OISl g (503
Tracing Modeling (sla by, j| S5 b oy oo @ Casl yigg Ll )l 525 (o20st0 slaitg) bs Lbisel (sl
5 el plnly & mig gly g8 Il g erliil Self-Monitoring ; Composing Copying Stimulus Fading
ydasite ©Maz 5 ClalS Coled 53 g (gt Jio ) 25 (0 SaS 393 dbablo | amy 9 035 (oS e (69 ) e )0 S8 (2lgid
Koy 50 Nlgs o o2liw] 3yg0 JEK g paw S PNl 1) 2g3 Claladl conl albge Sog8 ol pl ol )0 A5 oy yed 295 L
mole o ) pus (S 4 e lp slacld )b 5l Sile)d) 8 IS e e g 50 bl 01 SST jael
“ e el g e iSucals) (5o 8y ol s 4 g e (S bSe 4 e b e (e iyl S e S8 JIS58

DT L5 15 onlatul 3,90 (pdeh D Cdpi (sl aldlie 5 Klg5 o Lo
P sl b3 claigy b ol olnly oS5 Y ) 80L clasil izl {1 Therapeutic practice ;1 (¢ ,Sope
sl 005 ()15 Sg0 sty M) 39 0 YT Siloys g wleo elam 4y (B0l 5 (03 9 T (o — (e IV L5 Mo
xS hisel ((SlSoge (I o — e so3,Sog) ([N S Gl liyes M (g)lubg Sl jed (63556 Sllllas
2SS Sy sl Sl (5 gels eMlae s M s (claciud 5 oubg Ul 59 2 M Gl — (S0 Soad 5
soye gl olelp 7Rl ls sge g (28l SamaS Sluped disu S1L byl el s ooy olis Y 2igs sy Sga0 (595
& 6ig Slisyed 08 9 S5 0 5 s 53 A e OB S 0 kil ged IS0 duls Y ) a8 alile Sila

Mo (oo il (630,85 &5

g aaeh (Sib)y eole iy ¢iixayilgl eolc asaiiily



.............. o)Beo g (,Slgs
- 1 =

lagb) 2> 38U udg Gy g CulS g9y B g g b il e (58)5 S Cundy et oy Jro (095l Jelos
3 8as SLolE 5 S398 2Uly o S 5 Joli 3 93500 sl e (silo ki g B9y 53 Bl el ) Jold Sl
oligl g yo3 o Al Cupmdg oMo Bl g0 3)SNos S5k (sl Loyt S5 4 (gl ymel ol @By 55 355 oo ool (yidgs
B juo ghaw 5 039 (o) IS & odpma oS 5k 4 3987 slaly gl dtns Sl )3 (g (sl 298 o0 Saiiiy (b9 sl 5
lbaiie S35 wumdg opl )3 S B 368 aele Sljlge 4 g sue g9y I Bl odd o3 a0 Ae agli b @yl 5l SYL easle

g Lm0 5l Lo Caow 4 bawg b 1 am)d Yo B YD agly 15 1) Al o el ol3l S i S ) Ll ppmimmen g o 1) g5
Candy Cpyite b oy slad b Kbl Tripod (o) .aimd o 5,8 by b 5l as YO B ¥e wlo; b1y o S cans o 38l
5 LSSl 38> S Liels (ig e g Bgys KB )0y o SMae (Swd g il 4 ble 38,5 ol dlae 8,8 oly
s g S ilog )1 1 3k 55,5 (650 gy S35 0553l 5 (xSt ey il ol o KEWS g dlia Lt g Cad
35508y 3 11Tl b g 0 Sles (g9 55 32 g i Sl g5 25 )8 edlisel 250 Wl e (bg IS g8 (sl (gducte
aSlej 3¢5 395 (Jlie g a4 ol claan! slayldy o COPING s S slacs e 59y p S0 slos! — Slo,
Glp 2355 15 0550 dboul 4 e 35 04059y (SH5 0 by Cauedl 0 LS D dalgs Gl Cogl 4 yorie )b awlie 3 Slas
OYlion sdalio b ayld 28, 5 05550 bl o clain! balsy & (29,5 dldlie pimed b dnles by 0Sles (350 (slp W
Lol o8 aie; oyl )3 ()55 EMSIe limen Lol ol o pll YU pdaw g (il aaw (slacsylge b abasly p3 &Mslne L laslsl o
xlo3,S o3zl (Task Oriented) culé , iie cMlie jl a8 Slllae sluss 45 3¢ 0 Uil aliane 'yl & sl 009 40 wCanol 05

'[W,‘.}Ml‘f@f’{)l‘f‘“‘f

S 5 A
Slp A5 9 (o8 3o )l 5l byl sy Bl r902 9 pIY plRIn 4 ddlie g L)l () (B BTG B sl
2 allae (sl eoaste clod,Sig) ASl el S50 ()8 (g3l Jpame gyt sl Dpdise odlitl (dg Jpamo 5 Wul8 (o
s Slogond Sinlen 5 lojer 00,8 JUb i & )il Sy @ sme Jpazs b g lizye 25 e il o)y
Al |y diee ol 55 Glasl pgle )3 e Clios & 90 5yl 2] (glm JU8) 395 4 dags a8ly 13 ) gy (505 jhe
5 i) sl cuslio sl Il 51 oolinul cuul 43,5 aloxl dgaze Cygo 4 cullad g S e SMlae Canl S5 LS S e
23,5 oo Uyl hjgal das cpaasiio g Silay 4 (b olefl)lS Clalllas LB > Cilises sl S, 51 ils
&bo

1. Athenes S, et al. Evaluating the coordination dynamics of handwriting. Human Mov Sci. 2004; 23(5): 621-641.

2. Falk TH, et al. On the development of a computer-based handwriting assessment tool to objectively quantify
handwriting proficiency in children. Comput Methods Programs Biomed. 2011; 104(3): e102-e111.

3. Crouch AL, Jakubecy JJ. Dysgraphia: How it affects a student's performance and what can be done about it.
Teach Exceptional Child Plus. 2007; 3 (3): 5.

4. Hoy MM, Egan MY, Feder KP. A systematic review of interventions to improve handwriting. Can J Occup
Ther. 2011; 78(1): 13-25.

5. Sudsawad P, et al. Testing the effect of kinesthetic training on handwriting performance in first-grade students.
Am J Occup Ther. 2002; 56(1): 26-33.

6. Tseng MH, Chow SM, Perceptual-motor function of school-age children with slow handwriting speed. Am J
Occup Ther. 2000; 54(1): 83-88.

7. Rosenblum S, Weiss PL, Parush S. Handwriting evaluation for developmental dysgraphia: Process versus
product. Read Writ. 2004; 17(5): 433-458.

1990 )lg3 « Jol o)ladb . @iy 0)93 % (A1 b (iag)y — ole aslilng



.................. Saby g Gy JIEA1 p @ols S)g)e

L -
8. MacMahon C, Charness N. Focus of attention and automaticity in handwriting. Human Mov Sci. 2014; 34: 57-
62.

9. Smits-Engelsman B, Van Galen GP. Dysgraphia in children: Lasting psychomotor deficiency or transient
developmental delay? J Exp Child Psychol. 1997; 67(2): 164-184.

10. Case-Smith J, O'Brien JC. Occupational therapy for children. 6 ed. Philadelphia: Mosby; 2010.

11. Contreras-Vidal JL. Development of forward models for hand localization and movement control in 6-to 10-
year-old children. Human Mov Sci 2006; 25(4): 634-645.

12. Feder KP. Majnemer A. Handwriting development, competency, and intervention. Dev Med Child Neurol.
2007; 49(4): 312-317.

13. Kushki A, et al. Changes in kinetics and kinematics of handwriting during a prolonged writing task in children
with and without dysgraphia. Res Dev Disabil. 2011; 32(3): 1064-1058.

14. Cahill, SM. Where does handwriting fit in? Strategies to support academic achievement. Intervention School
Clinic. 2009; 4(44): 223-228.

15. Rosenblum S, et al. Process versus product evaluation of poor handwriting among children with developmental
dysgraphia and ADHD. Proceedings of the 11th Conference of the International Graphonomics Society. 2003.

16. Nicolson RI, Fawcett AJ, Dyslexia, dysgraphia, procedural learning and the cerebellum. Cortex. 2011. 47(1):
117-127.

17. Martins MR, et al. Screening for motor dysgraphia in public schools. J de Pediatria (Versao en Portugues).
2013; 89(1): 70-74.

18. Gubbay SS, de Klerk NH. A study and review of developmental dysgraphia in relation to acquired dysgraphia.
Brain Dev. 1995; 17(1): 1-8.

19. Vlachos F, Karapetsas A. Visual memory deficit in children with dysgraphia. Percept Mot Skills. 2003; 97(3f):
1281-1288.

20. Fuentes CT, Mostofsky SH, Bastian AJ. Children with autism show specific handwriting impairments.
Neurology. 2009; 73(19): 1532-1537.

21. Ratzon, NZ, Efraim D, Bart O. A short-term graphomotor program for improving writing readiness skills of
first-grade students. Am J Occup Ther. 2007; 61(4): 399-405.

22. Rosenblum S, Aloni T, Josman N. Relationships between handwriting performance and organizational abilities
among children with and without dysgraphia: A preliminary study. Res Dev Disabil. 2010; 31(2): 502-509.

23. Benbow, M. In: Cognition and motor skills Henderson A, Pehoski C, editors. Principles and practice of
teaching handwriting. Hand function in the child: Foundations for remediation. St. Louis: Mosby; 2006. p.255-281.
24. Havaei N, et al. Study of visual perceptual skills in normal school students aged 11 to 13 years in Tehran city
by TVPS-R. Med J Tabriz University Med Health Sci Health. 2009; 6: 31-36. [In Persian]##

25. Dennis JL, Swinth Y. Pencil grasp and children handwriting legibility during different-length writing tasks.
Am J Occup Ther. 2001; 55(2): 175-183.

26. Poon K, et al. The effect of a computerized visual perception and visual-motor integration training program on
improving Chinese handwriting of children with handwriting difficulties. Res Dev Disabil. 2010; 31(6): 1552-
1560.

27. Case-Smith J, et al. Effect of a coteaching handwriting program for first graders: One-group pretest-posttest
design. Am J Occup Ther. 2012; 66(4): 396-405.

28. Danna JRM, et al. Handwriting movement sonification for the rehabilitation of dysgraphia. Sound, Music &
Motion-Proceedings of the 10th International Symposium on Computer Music Multidisciplinary Research
(CMMR)-15-18 oct. 2013-Marseille, France. 2013.

29. Gvion A, et al. Subtypes of developmental surface dysgraphia. Procedia-Social Behavioral Sci. 2010; 6: 145-
147.

30. Harris SJ, Livesey DJ. Improving handwriting through kinaesthetic sensitivity practice. Aust Occup Ther J.
1992; 39(1): 23-27.

g aaeh (Sib)y eole iy ¢iixayilgl eolc asaiiily



.............. o)Beo g (,Slgs

- 1 =
31. Klein S, et al. Relationships between fine-motor, visual-motor, and visual perception scores and handwriting
legibility and speed. Phys Occup Ther Pediatr. 2011; 31(1): 103-114.

32. Overvelde A, Hulstijn W. Handwriting development in grade 2 and grade 3 primary school children with
normal, at risk, or dysgraphic characteristics. Res Dev Disabil. 2011; 32(2): 540-548.

33. Smits-Engelsman B, et al. Fine motor deficiencies in children with developmental coordination disorder and
learning disabilities: An underlying open-loop control deficit. Human Mov Sci. 2003; 22(4): 495-513.

34. Zwicker JG, Hadwin AF. Cognitive versus multisensory approaches to handwriting intervention: A
randomized controlled trial. OTJR (Occup Participation Health). 2009; 29(1): 40-48.

35. Havaei N, et al. Reliability of the Purdue Pegboard and Two-Point Discrimination tests in school students with
developmental dysgraphia. Modern Rehabil. 2012; 6(2): 20-25. [In Persian]

36. Havaei N, et al. The relationship between hand sensory-motor function and handwriting skill in school students
with developmental dysgraphia. Urumia Med J. 2010; 21(2): 254-259. [In Persian]

37. Rosenblum S, Dvorkin AY, Weiss PL. Automatic segmentation as a tool for examining the handwriting
process of children with dysgraphic and proficient handwriting. Human Mov Sci. 2006; 25(4): 608-621.

38. Berninger VW, et al. Treatment of handwriting problems in beginning writers: Transfer from handwriting to
composition. J Educ Psychol. 1997; 89(4): 652-666.

39. Lee=Corbin H, Evans R. Factors influencing success or underachievement of the able child. Early Child Dev
Care. 1996; 117(1): 133-144.

40. Peterson CQ, Nelson DL. Effect of an occupational intervention on printing in children with economic
disadvantages. Am J Occup Ther. 2003; 57(2): 152-160.

41. Tse LF, Thanapalan KC, Chan CC. Visual-perceptual-kinesthetic inputs on influencing writing performances
in children with handwriting difficulties. Res Dev Disabil. 2014; 35(2): 340-347.

42. Denton PL, Cope S, Moser C. The effects of sensorimotor-based intervention versus therapeutic practice on
improving handwriting performance in 6-to 11-year-old children. Am J Occup Ther. 2006; 60(1): 16-27.

43. Ste-Marie DM, et al. High levels of contextual interference enhance handwriting skill acquisition. J Mot
Behav. 2004; 36(1): 115-126.

44, Engel-Yeger L, Nagauker-Yanuv B, Rosenblum S. Handwriting performance, self-reports, and perceived self-
efficacy among children with dysgraphia. Am J Occup Ther. 2009; 63(2): 182-192.

45. Vinter A, Chartrel E. Effects of different types of learning on handwriting movements in young children. Learn
Instruct. 2010; 20(6): 476-486.

46. Latham D. How children learn to write: Supporting and developing children's writing in school. First ed.
London: SAGE Publications Ltd; 2002.

47. Volman M, van Schendel BM, Jongmans MJ. Handwriting difficulties in primary school children: A search for
underlying mechanisms. Am J Occup Ther. 2006; 60(4): 451-460.

48. Cornhill H, Case-Smith J. Factors that relate to good and poor handwriting. Am J Occup Ther. 1996; 50(9):
732-739.

49. Tucha O, et al. Attention and movement execution during handwriting. Human Mov Sci. 2006; 25(4): 536-552.
50. Graham S, et al. Development of handwriting speed and legibility in grades 1 - 9. J Educ Res. 1998; 92(1): 42-
52.

51. Weintraub N, et al. Effectiveness of sensorimotor and task-oriented handwriting intervention in elementary
school-aged students with handwriting difficulties. OTJR (Occup Participation Health). 2009; 29(3): 125-134 ##
52. Summers J, Catarro F. Assessment of handwriting speed and factors influencing written output of university
students in examinations. Aust Occup Ther J. 2003; 50(3): 148-157.

53. Tseng MH, Murray EA. Differences in perceptual-motor measures in children with good and poor handwriting.
Occup Ther J Res. 1994; 14(1): 19-36.

54. Hamstra-Bletz L, Blotte AW. A longitudinal study on dysgraphic handwriting in primary school. J Learn
Disabil. 1993; 26(10): 689-699.

1990 )lg3 « Jol o)ladb . @iy 0)93 % (A1 b (iag)y — ole aslilng



